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A. Personal Statement 
I am a senior investigator at the National Institutes of Diabetes and Digestive and Kidney Diseases at the NIH, 
Bethesda. For more than 20 years I have conducted translational studies on antiviral immunity using 
biospecimens from virus-infected patients, animal models and in vitro models of virus-host cell interaction. In 
particular, I have studied (i) the role of innate and adaptive immune responses in the clearance and 
pathogenesis of hepatitis virus and liver disease pathogenesis, (ii) mechanisms of chronic immune activation in 
persistent infection, (iv) the effects of long-term exposure to inflammatory cytokines and viral antigen on innate 
immune cells, NK cells and T cells, and their reversibility by the antiviral therapy. I bring both clinical expertise 
and immunology research expertise to this interdisciplinary research.   

Relevant to the present application, we have in recent years examined the regulation of intrahepatic and 
systemic immune responses by the gut microbiome. We have created mouse models to evaluate beneficial 
health effects of natural microbiota on antiviral immunity and disease resistance, and demonstrated that these 
effects are mediated by regulation of inflammation. 
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1991-1992  Medical Intern, Internal Medicine, University Clinic, Essen, Germany 
1992-1993 Medical Resident, Department of Gastroenterology and Hepatology, Medizinische Hochschule, 

Hannover, Germany 
1993-1995 Postdoctoral Fellow, Department of Exp Medicine, The Scripps Research Institute, La Jolla, CA 
1995-1998 Gastroenterology/Hepatology Fellow and Principal Investigator, Viral and Autoimmune Hepatitis 

Research, Dep. Gastroenterology and Hepatology, Medizinische Hochschule, Hannover, 
Germany 

1998-2004  Tenure-Track Investigator, Liver Diseases Section, NIDDK, NIH 
2005-  Chief, Immunology Section, Liver Diseases Branch, NIDDK, NIH 
 
Honors: DAAD Scholar (German Academic Exchange Service), Bonn, Germany (1988-1989); Scholarship of 
Cusanuswerk, Bonn, Germany (1988-1991); Research Award for Best thesis in Exp. Research, Medizinische 
Hochschule, Hannover, Germany (1995); Young Investigator Award, 4th European Gastroenterology Week, 
Berlin, Germany (1995); Dr. Norbert Henning Award, University of Erlangen-Nürnberg, Germany (1996); 
Young Investigator Award, European Association for the Study of Liver Diseases, London (1997); Pettenkofer 
Research Award, Max von Pettenkofer Foundation, Munich, Germany (1997); Bench-to-Bedside Award, 
National Institutes of Health, Bethesda, MD, USA (2001,2002); 17th Annual Stephen L. Winter Memorial 
Hepatology Lectureship, U of Illinois at Chicago (2001); Research Excellence in Gastrointestinal and Liver 
Disease (REGAL) Award, U Kansas (2001); elected member, American Society for Clinical Investigation 



(2004); Loeffler-Frosch Award of the German Society for Virology (2005) Salzman Award Scientific Committee 
(2007-2010), Japan Society for Promotion of Science Fellowship Committee (2008-2010), HHMI-NIH Research 
Scholars Program Advisory Committee (2008-2011); NIH Immunology Interest Group Steering Committee 
(2009-2010); AASLD Basic Research Committee (2009-2011); NIDDK Nancy Nossal Scientific Mentorship 
Award (2010); NIH Merit Award (2013); elected member, Association of American Physicians (2014); Norman 
P. Salzman Memorial Mentor Award in Virology (2015)  
 
Professional Societies: AAI, AAP, AASLD, ASCI (councilor 2008-2011, secretary/treasurer 2009-2011), ASM  
 

Editorial Boards: Journal of Hepatology (2000-present); Hepatology (2002-1006, 2008-2011, 2017-present); 
Gastroenterology (2002-2007, 2016-present); Journal Virology (2005-2013; 2016-present), Journal of 
Infectious Diseases (2006-present) 
  

Associate Editor: Journal of Immunology (2006-2010); Consulting Editor: The Journal of Clinical 
Investigation (2008-present); Academic Editor: Plos Medicine (2007, 2008) 
  

Ad Hoc Reviewer: Gastroenterology, Genes and Immunity, Gut, Hepatology, Immunity, J. Clin. Invest., J. Exp. 
Med., J. Gen. Virol., J. Hepatology, J. Immunology, J. Infect. Diseases, J. Interferon Cytokine Research, J. 
Virology, Nature, Nature Immunology, Nature Medicine, Nature Reviews Immunology, New England Journal of 
Medicine, Plos Medicine, PNAS, Science, The Lancet, Trends in Microbiol., Trends in Mol. Med., Vaccine  
 
C. Contribution to science (total of 141 publications) 
 

1. Relevant to the present application, I have studied hepatitis B virus (HBV) infection for more than two 
decades. My early work defined the nature of protective T cell and antibody-based immunity from hepatitis 
B virus infection. Specifically, I have shown that antiviral T cells and antibodies control persistent low levels 
of transcriptionally active HBV for decades after recovery from acute viral hepatitis. More recently, research 
in my laboratory demonstrated that vaccine-induced immunity to HBV is protective but not sterilizing. This 
is important because HBV is not cleared but controlled by the host immune response and can re-activate 
when host immune responses are suppressed, e.g. by chemotherapy. Finally, my laboratory also 
characterized immune responses in chronic HBV infection.   
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2. Relevant to the present application I have studied the regulation of intrahepatic and systemic immune 
responses by the gut microbiome. With a growing field of microbiome research, there has been a 
substantial re-appraisal of the gut-liver axis. In recent years, my laboratory conducted translational studies 
on the phenotype and function of innate and adaptive immune cells in all three compartments of the gut-
liver axis (portal blood, systemic blood and liver) in patients with different stages of hepatitis virus-induced 
liver disease. We also studied the role of mucosal associated invariant T (MAIT) cells, which are enriched 
at barrier sites such as the gut and the liver and able to respond both inflammatory cytokines and to 
metabolites from E. coli and other riboflavin-synthesizing bacteria.  

 Finally, we studied natural microbiota and demonstrated their host fitness-promoting traits in a new 
mouse model. This work received the 2017 NIH DDIR Innovation award. We showed that natural 
microbiota reduce systemic and local inflammation in disease models. This is illustrated by decreased 
levels of pro-inflammatory and increased levels of anti-inflammatory cytokines and reduced inflammatory 
cell infiltration along with higher survival rates during viral infection. It is further supported by less 
inflammation, reduced colitis-induced weight loss and tumor burden in a colorectal tumorigenesis model.  
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3. Relevant to the present application, which includes genetic studies of virus-host interaction, I have studied 
the role of major histocompatibility complex (MHC) haplotypes, KIR-HLA compound genotypes and IFN-lambda 
SNPs in chronic viral hepatitis.  
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4. Relevant to the current application, I have experience in studying human innate immune responses. My 

laboratory studied the role of interferons in viral hepatitis, and described a dichotomous NK cell function of 
increased cytotoxicity and decreased production of antiviral cytokines driven by virus-induced interferons. 
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5. We identified determinants of natural and vaccine-induced adaptive immunity to HCV and demonstrated 
that these are T cell-based.  
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6. We conducted a series of studies to assess the prevalence of protective T cell memory against HCV in 
humans. Specifically, we asked whether repeated exposure to low-dose antigen primes and maintains 
protective HCV-specific T cells in the absence of seroconversion. In a prospective study of health-care 
workers with documented low-level HCV exposure we demonstrated that innate (NKT and NK cells) and 
adaptive (HCV-specific CD4 and CD8 T cells) responses can indeed be induced in the absence of 
detectable viremia and seroconversion. We reproduced this immune response in an animal model by 
repeatedly exposing chimpanzees to human blood that contained trace amounts of HCV. However, the 
pre-existing T cell response declined rapidly and de novo T cell responses were not induced when the 
chimpanzees were challenged with HCV due to an increased frequency and an altered subset composition 
of regulatory T cells. The results suggest that repeated low-dose HCV exposure, e.g. in endemic areas and 
due to high-risk behavior, impedes the response to subsequent infection. They also imply that the efficacy 
of experimental HCV vaccines may be underestimated if these are tested in cohorts with prior exposure. 
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7. Finally, we used HCV treatment studies as a unique translational model to examine the reversibility of the 

phenotypic, molecular and epigenetic imprint that decades-long exposure to viral antigens and 
inflammatory cytokines leave on immune cells.  
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